Aim: Drosera species are used as vital components in an Ayurvedic preparation called 'Swarnabhasma' (Golden ash) are used for the treatment of different diseases like bronchial asthma, rheumatoid arthritis, diabetes mellitus, nervous disorders In the present study was carried out to evaluate the antitumor potentials against Dalton's lymphoma ascites (DLA)-induced tumor. Material and Method: The ethanol and aqueous extract of Drosera indica L., was given orally to mice at the dose of 250, 500 mg/kg body weight for 14 days to DLA bearing mice (4 Groups n=10) and 20mg/kg of 5-Fluorouracil (1 group as standard). Result: Treatment caused significant reduction in body weight, packed cell volume (PCV) and viable tumor cell count when compared to the mice of the DLA control group. Restoration of hematological parameters towards normal was also observed. The dose at 250,500mg/kg of ethanol extracts and 500mg/kg of aqueous extract showed significant (p<0.001) result when compared with 250mg/kg of aqueous extract dose. Conclusion: The results suggest that the ethanol and aqueous extracts of D.indica L., exhibit significant antitumor activity in DLA-bearing mice that is comparable to that of the reference standard, 5-fluorouracil.
INTRODUCTION
The plant-derived compounds have always been an important source of medicines for various diseases and have received considerable attention in recent years due to their diverse pharmacological properties including cytotoxic and cancer chemopreventive effects [1] . Cancer, characterized by uncontrolled growth and spread of abnormal cells, is caused by both external and internal factors. Most of the current anticancer drugs are derived from plant sources, which act through different pathways converging ultimately into activation of apoptosis in cancer cells leading cell death. Developments of anticancer drug is always a fascinating challenge and are classified in various ways according to their nature, sources, mechanisms of action, etc, which may be of synthetic chemicals, microbial products, plant or animal extracts [2] .
Drosera is a cosmopolitan genus of insectivorous plants and consists of approximately 170 species. In India, Drosera indica L., D. burmanii and D. peltata J.E.Sm. ex Wild have been reported from many different locations. These species are used as vital components in an Ayurvedic preparation called 'Swarnabhasma' (Golden ash). Macerated D. indica is used to remove corns and this species has been categorized under the vulnerable medicinal plants list [3, 4] . Swarnabhasma (gold ash) has been used in several clinical manifestations including loss of memory, defective eyesight, infertility, overall body weakness and incidence of early aging. Swarnabhasma has been used by Ayurvedic physicians to treat different diseases like bronchial asthma, rheumatoid arthritis, diabetes mellitus, nervous disorders, etc [5, 6] . This present study was carried out to evaluate the in vivo antitumour activity of ethanol and aqueous extract of Drosera indica L., against Dalton lymphoma ascites (DLA) in mice.
MATERIALS AND METHODS

Collection and Extraction
The plants of D. indica L., were collected from the foot hills of Svanadurga, Karnataka, India in the month of December 2010 and it was identified and authenticated by Dr. S. N. Yoganarasimhan,Taxonomist and Research Co-ordinator at M. S.Ramaiah College of Pharmacy, Bangalore, Karnataka, India. The plants were air dried and powdered, and then it was treated with petroleum ether, chloroform and ethanol successively in a Soxhlet apparatus for extraction. The plant material marc was soaked in the waterchloroform for 72 hr. The solvents were removed by distillation on a water bath at atmospheric pressure and the last traces were removed under reduced pressure using rotary evaporator. The ethanol extract of D.indica (EEDI) and aqueous extract of D.indica (AEDI) were completely dried and used for the in vitro and in vivo antitumor activities.
Tumor Cell lines
Dalton lymphoma ascites (DLA) cells were obtained under the courtesy of Amala Cancer Research Center, Thrissur, India, They were maintained by weekly intraperitoneal inoculation of 2x10 6 cells/per mouse.
Animals
Male and female adult Swiss Albino mice (20-25 g) were procured from KM College of Pharmacy, Madurai, Tamil Nadu. They were housed in microloan boxes in a controlled environment (temperature 25±2 °C) and 12 hr dark/light cycle) with standard laboratory diet (Sai Durga feeds and Foods, Bangalore) and water ad libitum. The study was conducted after obtaining Institutional animal ethical committee's clearance (Protocol.No.A.Raju 0903PH2254/JNTUH 2009). As per the standard practice, the mice were segregated based on their gender and quarantined for 15 days before the commencement of the experiment.
Study design
In anticancer activity study [7, 8] , Animals were divided into seven groups (n=10) viz. Normal group (G1), DLA control group (G2), DLA+ 20mg/kg of 5-Fluorouracil treated group (G3), 250,500mg/kg of EEDI (G4 and G5) and 250, 500mg/kg AEDI (G6 and G7) of ten each and used for the study. The DLA cells were injected intraperitoneally (2X10 6 cells/ mouse) to all groups of animals except G1. On the second day the animals of G3 with 5-fluorouracil (20 mg/kg, i.p), G4 and G5 were treated with 250,500 mg/kg of EEDB and G6 & G7 with 250,500mg/kg of AEDI orally. The treatment was continued for next 14 days. G1 was treated with vehicle.
On day 15, the mice were sacrificed; blood was withdrawn by retro orbital plexus method and the following parameters were checked. The effect of EEDB and AEDB on tumor growth were examined by measuring viable tumor cell count, packed cell volume (PCV), body weight, mean survival time (MST) and percentage increase in life span (%ILS) .
Determination of tumor cell count
The ascitic fluid was taken in a RBC pipette and diluted 1000 times. Then a drop of the diluted cell suspension was placed on the Neubauer counting chamber and the number of cells in 64 small squares was counted.
Estimation of viable tumor cell count
The cells were then stained with Trypan blue (0.4% in normal saline) dye. These 
Hematological studies
On day 15, the mice were sacrificed; blood was withdrawn by retro orbital plexus method and the following parameters were checked, Hemoglobin, Hematocrit, RBC, WBC, Neutrophil, Monocyte and Lymphocyte counts.
Statistical analysis
The experimental results were expressed as the mean ± S.E.M. Data were assessed by the method of One way ANOVA followed by Newman-Keul's multiple comparison test; p< 0.05 implied significance.
RESULTS
Acute toxicity
The both extracts of D.indica L., did not provoke any behavioral changes or manifestations of toxic symptoms in the animals, such as weight loss, increased motor activity, tremors, spasticity, loss of right reflex, decreased motor activity, ataxia, sedation, muscle relaxation, hypnosis, arching and rolling, lacrimation, salivation, watery diarrheoa, writhing and urination, over an observation period of 24 h. The extracts were non-lethal even at the maximum single oral dose of 3000 mg/kg.
Antitumor activity
The extracts evoked tumor growth response showed in Table 1 with respect to packed cell volume, viable and non-viable cell counts and increase in life span. At the doses of 250,500mg/kg of both the extracts, as well as the reference standard drug, 5-fluorouracil, significantly (p < 0.001) normalized the body weight and viable cell count when compared with the DLA control group. A similar finding was made for significant increased in % life span and mean survival time when compared with DLA control group. There was a increased in PCV observed in DLA control mice, upon extract treatment , 500 mg of EEDI showed more significant (p < 0.001)than 250 mg/kg of EEDI and 250, 500mg/g of AEDI , where were less significant (p < 0.01) in control of PCV. These results indicating that the extracts exhibited a remarkable capacity to inhibit the growth of tumor induced by DLA cell line in a dose-dependent manner in experimental animals.
Hematological effects of the both extracts were shown in Table 2 ,after 14 days of treatment, the hematological parameters of the mice were significantly (p < 0.001) altered, compared to the DLA control group. Total WBC count and Neutrophil count was increased in DLA control group whereas Hb content, RBC count, Hematocrit, monocyte and lymphocyte count were decreased in the DLA control group. 14 days treatment of both the extracts treatment normalized the altered parameters into more or less normal at the dose of 250,500 mg/kg. in which 250mg/kg of AEDI showed less significant (p<0.05) than 250mg/kg of EEDI but in certain parameters 250mg/kg of EEDI and 500mg/kg of AEDI were equal significant (p < 0.01) in certain parameters which were shown in table.
Effect of EEDI and AEDI on peritoneal fluid assay shown in Table 3 , increased in DNA, RNA and Total protein and decreased in Caspase-3 level was found in DLA control mice. Treatment with 250,500mg/kg of EEDI, significantly (p<0.001) reduced the DNA, RNA and Total protein and increased in Caspase-3 level. The data were expressed as mean± SEM. n = 10. The data analyzed by one-way analysis of variance (ANOVA)
followed by Newman-Keul's multiple comparison test.
a-p<0.001, compared to the DLA control group b-p<0.01, compared to the DLA control group
DISCUSSION
Cancer is a disease characterized by uncontrolled cellular growth, local tissue invasion and distant metastases and the free radicals have been implicated in carcinogenesis [9] . Supportive to this, many plant extracts containing antioxidant principles have been reported to possess anti tumor activity. In the present study, intraperitoneal inoculation of DLA cells in the mice produced an enormous increase in the cancer cell count, which indicated that there is progression of cancer in the animals. The reliable criterion for judging the anticancer effect of plant extract is reduction in viable cell count towards normal. It may be due to the extracts stimulate the growth and activity of immune cells by the production of Interleukins, which target tumor cells and cause lysis of the tumor cells by indirect cytotoxic mechanism. Furthermore, the reduced PCV and increased survival time of the mice suggest that the extracts might have exerted a delay in vascular permeability to the cells [10] .
The reliable condition for judging the value of any anticancer drug is the prolongation of lifespan of the animal and decreased WBC count from blood. The reduction in RBC or hemoglobin percentage in tumor bearing mice may be due to iron deficiency (anaemia) or due to hemolytic or myelopathic conditions [11] . Usually, myelosuppression and anaemia are the major problems encountered in cancer chemotherapy [12] . The results showed that both the doses of EEDB and AEDB has not only brought back hemoglobin content to normal but also the RBC count to normal. Analysis of the other hematological parameters such as WBC Count, differential cell count showed changes in the EAC-bearing mice. After 14 days of transplantation, daily oral extracts treated groups were able to reverse the changes in the hematological parameters following to tumor inoculation. This indicates that both the extracts posses protective action on the hemopoietic system. The hematocrit is the blood that consists of red blood cells. The hematocrit (hct) is expressed as a percentage. A low hematocrit is indicated in condition such as anemia, blood loss (traumatic injury, surgery, bleeding colon cancer), nutritional deficiency (iron, vitamin B 12 , folate) and bone marrow problems. There is a decreased hematocrit percent in EAC-bearing mice and extract treatment retained the values more or less to normal.
In order to understand the mechanism of antitumor effect of 250, 500mg/kg of EEDB and AEDB, the main apoptotic marker, Caspase-3 was estimated in the peritoneal cells. Caspases are the central executioners of the apoptotic pathway [13] . They bring about most of the visible changes like cell shrinkage, condensation, margination and fragmentation of chromatin. It also summed up as retention of cytoplasmic organelle structure, but loss of positional interrelationships of organelles [14] . Caspase-3 is particularly activated during apoptosis and its activity was higher in extract treatment groups when compared with EAC control mice. According to willey AH., 1980 [15] during apoptosis a specific nuclease cuts the genomic DNA between nucleosomes to generate DNA fragments and the presence of this ladder has been extensively used as marker of apoptotic cell death. Hence present study showed that increased Caspase-3 activity, decreased DNA, RNA, protein content in the extracts treatment groups. Its strongly propose that extracts activate apoptotic pathways and implements the antitumor activity on EAC cells. A wide variety of natural compounds appear to possess significant cytotoxic as well as chemopreventive activity. Many of these agents act via apoptosis. Extracts of plants used in traditional medicine also have a similar property. Generally the major naphthoquinone found in D. indica is plumbagin (2-methyl-5-hydroxy-1,4-naphthoquinone) which increase of apoptotic cells by the activation of caspase-3, which plays a central role in apoptotic process. The DNA fragmentation induced by EEDI and AEDI was completely analyzed by the assay of peritoneal fluid assay. The main mechanism of action of flavanoids is release of cytochrome C to cytosol, processing of procaspase-9 and activation of caspase-3 [16] . Based on our study and literature, mechanism of action of plumbagin is that involves mobilization of endogenous copper ions and the consequent DNA degradation through the generation of ROS [17] . In the present study the plant extracts contain chemical constituents (Plumbagin) showed cell growth inhibition through the antioxidant property.
CONCLUSION
The ethanol and aqueous extracts of D. indica L., possess significant antitumor activity against DLA cell line bearing mice.
